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POLYPEPTIDES AND THEIR USE IN TREATMENT AND PROPHYLAXIS OF

_AUTO-IMMUNE DISEASE

The present invention relates to polypeptides and
fragments thereof, to ctheir use in the prevention,
diagnosis and treatment of auto-immune disease such as

rheumatoid arthritis, and to methods of preparing these

fragments.

Autoimmune diseases are thought to arise as a result of
similarities between a foreign molecule or antigen and a
molecular structure of the organism itself. Chronic
forms of arthritis are thought to involve autocimmunity to
constituents of the joints in particular of the

connective tissues of the body.

Rheumatoid arthritis (RA) is the most common of the
arth-itides which exhibit autoimmune manifestations
(reviewed in Elson et 2l, Autoimmunicy (1992) 13:327].
The disease is the third most common of :he.eldgrly7and;
‘causes a tremendous burden of pain and suffering. It has
been known for scme time that an association-exis:s
between HLA-DR4 and RA suggesting a T-cell involvement
{Stasney, New Eng. J. Med. (1978) 298:863 and Watanabe et
al, J. exp. Med. (1983) 169:2263) and a genetic
contribution to the disease. However, recent twin
studies (Silman et al, Bric. J. Rheumacol. (1993) 32:903)

have suggested thac the upper limic of the genetic

SUBSTITUTE SHEET (RULE 26)

1SDOCID <WO__9711866A1_I_>



WO 97/11966 PCT/GB96/02382

2

contribution is only 1S%. It follows that the main
factors contributing to the induction of RA are
environmental. This contention is Supported by the
increased incidence of RA in South Africans as they move
from villages to towns [Solomon et al, Ann, rheum. Dis.
(1975) 34:128) and the increasing evidence of abﬁormal
immune responsés to mi;robes in patients with the disease
(Deighton et al, Brit. J. Rheumatol. (1592) 31:2411.

Such considerations have led to the suggestion that RA is
triggered by bacterial or viral -antigens which may share
a'high degree of homolecgy with self protein (reviewed in
reference McCulloch et al, Clin. Exp. Immunol. (1593)

92:1]).

One model has proved useful in investigating
environmental factors which contribute to the disease is
pristane-induced afthritis (PIA). This model is based
upon the finding that a proportion of mice injected
intraperitoneally with the paraffin oil pristane (2, 6,
10, l4-tetramethylpentadecane) develop a chronic T-cell
dependent inflammatory arthritis between 60 and 200 days
‘later depending on the strain of mice [Potter M, J.
Immunol. (1981) 127:1591, Bedwell et al, J. Immunol.
(1987) 25:383, Wooley et al, Arthritis. Rheum. (1987)
32:1022, Wooley ec al, Arthritis. Rheum. (1989) 32:1022
and Levitt et al, J. Rheumatol. (1992) 19:1342). The
time coufse of PIA thus distinguishes it from other

established animal models resembling RA such as adjuvant
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arthritis, streptococcal cell wall arthritis and
collagen-induced arthritis. Histolopathologically the
arthritis is characterised by cell infiltration and
synoviocyﬁe hyperplasia with cartilage erosions and the
formation of pannus [Bedwell et al, J. Immuncl. (1987)
25:393, Hopkins eﬁ al, Rheumatol. Int. (1584) 5:21 and

Thompson et al, Imm. Let. (1993) 36:227].

Recent work has demonstrated that the microbial-
environment influences the defelopment of PIA. Specific
pathogen free (SPF) mice maintained under sterile
condicions.in an isclétor are resistant to the
development of PIA whilst the returm of such animals to a
conventional environment restores their susceptibility to
the induction of the disease [Thompson et al, Imm. Let.
(1993) 36:227]). althouch the resident bowel flora
differs between susceptible and refractory mice [Thompson
et al, Imm. Let. (1953) 36:227), it is'no: known if this
changé affects susceptibility to the disease or indeed
how exposure to microbes renders mice susceptible to the
development of PIA. However, it is own that serum of
mice with PIA contains raised levels of antibodies to the
immunodominant mycobac:erial 65kD heat shock protein
{hsp65) as compa:ed with age matched normal animals oT

pristane injected mice which failed to develop the

disease.

Tt has long been fecognised that heat shock proteins
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(hsp’s) are immunodominant antigens in a number of
infectious diseases, such as tuberéulosis and leishmania.
These infectious diseases can have similar abnormalities
as observed in RA such as raised agalactosyl-IgG levels,
the organs involved énd range of autoantibodies present.
Since environmental factors are clearly important in RA,

microbial agents and hence hsp’s were implicated.

Hsps are grouped in gene families according to their
molecular weight and sequence homology within individual
groups. For example, hsp60 (60KD) gene family includes

members hspéS (mycobacterial) and hsp58 (mammalian).

It was found that splenic T-cells from arthritic mice
proliferate more vigorously in vitro in response to hspés.
than T-cells from age matched normal or nonr-arthritic
mice. Furthermore, if the mice are immunised with hspé6S
in incomplete Freud’s adjuvant (IFR) prior to pristane
challenge, the disease will not davelop [Thempson et al,
Eur. J. Immunol. (1990) 20:2479 and Thompson et al,
Autoimmunity, (1991) 11:89). This protesctive effect is
specific to hspé€5 and is not induced by the E.coli
equivalent GroEl or other unrelated antigens [Thompson et
al, Eur. J. Immunol. (1990) 20:2479) and Acan.not: be
attributed to antigenic competition ([Barker ei al,
Autoimmunity. (1932) 14:73). These findings raise the
possibility that mice become sensitised to hsp by’

exposure to microbial flora in the environment and that
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this process is necessary for the induction of arthritis
by pristane injection. If so, it would be predicted'thac
there is a relationship petween sensitisation to hspéS
and susceptibility to PIA. Experiments carried out by

the applicants suggest chat this hypothesis is correct.

One possibility which would explain how PiA could develop
from such sensitisation is that pristane promotes an
immune response toO epltones on microbial hspé6S which
cross react with self (mammalian) hspS58 (Thompson et “al,
Imm. Let. (1993) 36: 227 and Thompson &t al, Eur. J.
Iﬁhunol. (1990) 20:2479]. This suggestion gains credence
from the fact that hsés are dominant antigens in the.
immune response tO microorganisms, despite their
extraordinarily high sequence conservation throughout the
eukaryotic and prokaryotic kingdoms [Cohen et al,
Immunol. Today, (1991) 12 105]. ' Thus, every microbial
hsp is'stud&ed with self epitopes for any animal with an
immune syStem. Moreover, they are normal constituents ef
11 cells although rheir synthesis is izcreased by wmany .
different forms of cellular stress. Since hsp 58 has
been detected in the joints of patlencs with RA
[Karlsson-Parra er al, Scand. J- Tmmunol. (1980) 31:283]
and T-cells from mice with PIA react with joint extracts
(Thompson et al, Eur. J. Immunol. (1990) 20;2479] it
seems reasonable to postulate cthat hsp58 could be a
target antigen in the joince of mice developing PIA.
This hypothesis may explain the paradox that poth mice
with PIA and animals protected from the cevelopment of

arcthritis by hos63 preimmunisatiOn exnibit elevated
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immune responses to the 65kD mycobacterial heat shock
protein. It would be expected that only mice with PIA
should develop autoimmune responses to the 60kD family of
hsps whereas the response of mice pre-immunised with
hspé5 should be restricted to microbial specific
determinants. In other words, the response elicted by
immunisation with hps65 in IFA aiffers from that induced

by sensitisation with environmental/bowel microorganisms.

T cell-mediated response to mycobacterial antigens has
been implicated in the pathogenesis of inflammatory
arthritis both in experimental animal models and in man.
In adjuvant arthritis in rats, it has been established
that the disease can be initiated by T cell clones
specific for the 65-kDa mycobacterial heat-shock protein.
Rats may alsoc be protected to subsequent adjuvant
arthritis induction by pre-immunisation with either a 65
KDa speciiic T cell line cr withk tke hsp itéelf (Van Eden
et al., Nature, 1988, 331:171 and Holoshitz et al.,

Science 1983, 219:56).

The epitope recognised by the arthritogenic T cell clone
has been localized to amino acids 180-188. EP-A-322990
describes polypeptides having amino acid sequence 172-132
of a bacterial hsp 64 and their use as immunogens for
inducing resistance to auto-immune disease. WO 92/04049

discloses that a peptide comprising the amino acid

SUBSTITUTE SHEET (RULE 26)
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sequence corresponding to positions 180-186 of the

Mvcobacterium tuberculosis proce;n hsp65 1is effective in

the prevenction and treatment of immune-related disease

such as autoimmune arthritis.

Using the PIA model, it has been found (Thompgon et al.
Eur. J. Immunology, 1990, 20: 2479-2484) that autoimmune
reactionS»éo an antigen which cross-reacts with hsp65 are
generated in pristane-induced arthritis. Furthermore,
pre-immunisation with hsp65 has been shown to protect
mice from the development of pristane-induced arthritis
by altering the specificity or quality of the immune

response to this antigen.

on further study using the PIA model, the applicants were
surprised to find that a region of the microbial protein
hsp65 quite different and remote from that described in
for example WO 92/040459 ié effective in providing a

protective response against arthritis.

In a first aspect, the present invention provides a

polypeptide of up to 21 amino acid residues which comprises

or consists of the sequence

VGLTLENADLSL (SEQ ID 107)
or a homologue or functional equivalent or mimetic thereof.
The above described polypeptide seguence corresponds to amino
acids 305-314«of microbial (mycobacterial) hsp6S5. The
invention aiso provides the use of such a polypeptide in the

prophylaxis or treatment of auto-immune disease such as RA.

SUBSTITUTE SHEET (RULE 26)
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Most of the préQioﬁs work in this area has beén carried
out using hsp from microbial sources since there are
obvious dangers in considering the administration of

- ‘self-antigens’ in the treatment of auto—immuné>disease
in that such antigens may increase the harmful T cell

response, tq the detriment of the patient.

The applicants formed a view that the role of microbial
hsp’s in both the induction of arthritis and protection
against the disease may be due to the form of antigen
-presentation. Depending upon this, either T,1 cells are
induced which leads to pristane induced arthritis due to

determinant sprezding, or Ty2 cells are induced which

leads to protection due to repertoire limitation.
Assuming this to be correct, the mode of application of
the immunogenic ageﬁc would have a considerable effect on
this. Indeed, it has been shown (Thompson et al.,
Immunology 1883, 79 152-157) that type II collagen
(another potential joint antigen) when administered
orally, lowered both the incidence and severity of
pristane-induced arthritis whereas intraperitoneally

administered type II collagen exacerbated both.
The applicants decided to investigate whether the human

homologue of microbial hspé65, hspS58, and fragments

thereof may be employed in the prophylaxis or therapy of

SUBSTITUTE SHEET (RULE 26)
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RA. A trans-mucosal memprane mode of administration would

preferably be employed. Full sequence information in

respect of human hsps58 is known for example from Jindal

et al. Mol. Cell Biol. 13839, 9:2279-2283. It is
therefore proposed that human hspS8 or fragments thereof
are useful in the prophylaxis or treatment of RA.

'Henée the present invention provides the use of human

hspS8 or a fragment thereof containing or consisting of the

amino acid sequence

VLNRLKVGLQV ‘ : (SEQ ID 108)
or a homologue or functional eguivalent or mimetic thereof in
the prophylaxis or treatment of auto-immune disease such as
RA; and provides novel polypeptide fragments of up to 21

amino acid residues, per sée.

It is believed by analogy with work carried out using

microbial hsp65; that the region of hspS58 containing amino

acid residues corresponding to 261-271'05 hspé65 is important

for this applicacion.

This region is a non-conserved region and is mammalian

specific. This means that the region will not cIrosSs-

react with the bacterial form of the protein and

adminiscered rransmucosally, would induce T-cell

tolerance to it and thus prevent arthritis.

Hence the present invention further provides a

SUBSTITUTE SHEET (RULE 26)
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polypeptide of up to 21 amino acid residues comprising
or consisting of the sequence

VLNRLKVGLQV (SEQ ID 108)

or a homologue or functional eguivalent or mimetic

- thereof.

Examples of such polypeptides include fragments of human
hspS8 protein, in particular those including the amino

acid residues corresponding to 271-267 of hsp65 or homologues

.thereof; i.e. the amino acid sequence

DVDGEALSTLVLNRLKV (SEQ ID 109)

A particularly preferred polypeptide will consist only of

the amino acids VLNRIKVGLQV.

It is believed by analogy with work carried out using
microbial hspé65, that the region of hsp58 containing amino
acid resi&ues corresponding to 3025314 of hsp65 is also
impofcant for this application. This region.is also a non-

conserved region and is mammalian specific.

The present invention further provides the use of human hspS8é
fragment containing or consisting of the amino acid sequence
LTL&LEDVQPHD {(SEQ ID 110)
or a homologue or functional equivalent or mimetic thereof in
the prophylaxis or treatment of auto-immune disease such as

RA; and provides novel polypeptide fragments of up to 21

~amino acid residues, per se.
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gence the invention further provides a polypepticde of up CO
21 aminc acid residues comprising or consistinc cf the
sequence

LTLNLEDVQPED (SEQ ID 110)

or a homologue or functional eguivalent or mimecic thereof.

A parcicularly preferred polypeptide will consist only of the
amino acids

LTLNLEDVQPHD

The polypeptices of the invention nave been found to have
a prophylactic or therapeutic effect when applied

immunogenically in che treatment of R&.

Hence the invention further provides 2 vaccine for the
prophylactic or cherapeutic treatment of RA wnich vaccine
comprises a polypeptide as dgscribed zbove. For use in
the treatment, the polypeptide is suitably aéministered
in 2 trans-mucosal membrane manner for example, orally or
nasally. Altermatively the polypepticde may be formulated

as a2 suppository-

Adﬁinistracion in‘chis way should cause the polypeptide
to act in a prophylactic or therapeutic way to reduce the
symptoms of RA. The mechanism by which this effect is
procduced is not unéerscood. It is cossible that these
poly@ep:ides act &5 non-specific downregulaters of the

immune response. . The mechanism of cral tolsrance has

:SUBSTITUTE SHEET (RULE 26)
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not been fully elucidated but antigen-driven bystander
suppression after oral administration of antigens has

been proposed (Miller et al., J. Exp. Med. (1991) 144

791-788).

The polypeptides of the invention are suitably

administéred in the form of a pharmaceutical composition
in combination with a pharmaceutically acceptable carrier
or excipient. Such compositions form a‘further~aspec:.of

the invention. —

Suitable carriers include solid or liguid carriers.
Examples of formulations including solid carriers include
tablets or suspensioﬁs for oral administration or
suppositories. Suitable liquid carriers. include oils or
water. The compositions may be adapted for nasal
adminiscration by inhalers, atomizérs Or sprays as are

available in the art.

In suiﬁable éircumstances it may be desiréble or necessary to
administer the polypeptide, or a pharmaceutical composition
including the polypeptide, parenterally, for example sub-
cutaneously, intramuscularly, intravenously or intra

peritoneally.
The polypeptides of the invention can be produced using

various techniques which would be .apparent to the skilled

person. For example, they may be obcained'by

SUBSTITUTE SHEET (RULE 26)
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fragmentation 6f human hsp58 using conventional
techniques after whiéh thé desired fragments obtained by
purification, again using techniques which are known in
che art. However peptides obtained by this methoa»are

less likely to have the precisely the desired length.

Alternatively, the polypeptides may be cbtained using
recombinant DNA technology. The nucleotide sequence
encoding thé desired polypeptide can be incorporated into
a suitable host using a vector system which causes

expression of the polypeptide.

Preferably however, polypeptides sequences may be
generated entirely synthetically using standard chemical

methods or peptice synthesizers available in the art.

As used herein, tae expression ‘homologué’ refers to
peptides having zn amino acid secuence which is are at
least 60%, preferably 70% and most preferably at least
80% homologous tz the described polypeptide. The
expression ' functional egquivalent’ or ‘mimetic’ relates
to any chemical, which may be a peptide or other organic
chemical which produces similar effects in vivo to ;he
compounds of the present invention. In particular; such
compounds will produce a protective immunogenic response
against RA when applied in pristane-induced arthritis
model using tests as described in the examples

hereinafter.
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The observations and deductions which led to the present
invention w111 now be outlined with reference to the
accompanying drawings in which:
Figure 1 is the peptide library comprising eleven pools of

overlapping peptides corresponding to the entire sequence of

microbial hsp6S. (SEQ IDs Nos. 1-106)

'Figure 2 shows a comparison of the proliferative response of

T cells from each of 6 arthritic mice {(top panel), 6
Protected mice (middle panel) and 6 normal mice (n=6) to the

eleven pools of overlapping peptides defined in Figure 1;

Figure 3 shows the results of studies to determine the
protection against PIA of mice pre-immunised with microbial
hspé5 polypeptides;

TR

Figure 4 shows the entire amino acid segquence of human hspss

(top line) in éorresponding relationship to the entire
sequence of microbial hsp65 (lower line);

(SEQ IDs Nos. 107-109)
Figure 5 shows the sequences and % homology of S peptides in

the region hsp65 m 251-312 and the corresponding sequences of

hspS58; (SEQ IDs Nos. 110-117)

SUBSTITUTE SHEET (RULE 26)
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Figure 6 shows the therapeutic effect of immunisation with
polypeptides of the invention at 60 days post pristane

injection (D=60); and

Figure 7 shows the prophylactic effect of pre-immunisation

with polypeptides of the invention at 10 days prior to

pristane injection {D=-10) .

. Experiment 1

proliferation of T cells in-vitro from PIA mice, hspé65

protected mice and normal age-matched mice.

Animals. Male CBA/Igb mice aged betwesen 4 and 8 weeks
were used unless otherwise specified. CBA/Igb mice were
obtained by back-crossing (101 scrain x CBA) F1 hybrids
to CBA mice and selecting those mice with Igb allotype in

ctheir serum.

Arthritis induction by pris:aneu-,oneigroup.of six mice
were immunised intraperitoneally with S0 micrograms of
mycobéccerial hspéS administered as an emulsion in
incomplete Freuds adjuvant (IFA). This group formed the
protected group of mice. After ten days, this group and
a further group oi 6 mice received two intraperitoneal

injections of 0.cml of pristane 50 days apart (Aldrich

SUBSTITUTE SHEET (RULE 26)
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Chemical Co., Milwaukee, WI.) in order to induce
arthritis. A final group of ‘normal’ mice were

maintained as controls.

Synthetic peptidss used as antigens in immunisacion
studies. A library consisting of 106 overlapping
peptides, -representing the complete sequence of microbial
hspéS, of between 15 and 19 amino acids in length, wﬁs
synthesised using_a simuitaneous multiple-peptide sélid
phase synthetic method [Houghton R.A. Proc. Natl. Acad.
Sci. USA. (1985) 82:5131] using a2 polyanide resin
[Arshady et al, J. Chem. Soc. Perkin Trans. (1981)

I.523] and FMOC chemistry. The complete library is sh;wn
in Figure 1. Completed peptides were extracted from the
resin using trifluoroacetic acid and suitable scavengers,
and isolated by solvent evaporatién and preciéitation
with methanol and diethylether. Purity was checked by -
amino acid analysis and by HPLC. Irrelevant control

antigens BSA and numan IgG were also used along with the

mitogen ConA.

Eleven antigens were prepared, each comprising a pool of

the groups of polypeptides, set out in Figure 1 asgroups l-11.

Preparation of T-cells and APC for culture. After 200
days, spleens of individual mice were aseptically removed
and single cell suspensions made in a Petri dish
containing RPMI-1520 medium supplemented with 20mM EEPES

(pH 7.2, Flow Labs). Erythrocyta2s were removed by

SUBSTITUTE SHEET (RULE 26)
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rreating the spleen cells with 0.83% (w/Vv) NH4Cl solution
puf fered with Tris (pH 7.2)- Afcer washing, cells were
suspended in RPMI-1540 HEPES ac 1.25 x 107cells/ml.
Responder T cells were enriched according to the panning
method of Engleman et al [Engleman et al. J. Imﬁunol.
(1981) 127:2124) . Briefly, 10cm diameter Petri dishes
(sterilin Ltd., Hounslow, GB) were coated with Sml of 0.5
mg/ml mouse vy-globulin in PBS at room temperature for 2
hrs. After washing once with PBS, Petri dishes were
incubated with sml of a'1/100 dilution of rabbit anti-
mouse Ig serum at 4°C overnight. pfter washing, 8ml of
the spleen cell suspensions (1x10%cells) were poured into
the mouse Ig—rabbit anti-mouse‘Ig‘coaced Petri dishes and
incubated at room temperature for 40 mins. The
nonadherent cells were then gently aspirated followed by
washing with medium. These cells were then used as the T
cell enriched fractions. A purit? of .85% was achieved
as assessed by anti-Thy 1.2 staining using flow cytometIry
(FACScan, Becton Dickinson red., oxford, Ggs). Nermal
ﬁouse spleen cells were used as antigen presenting cells.
In these experiments the APC were jrradiated 1000 rads

from a caesium source (Gravatom industries, Gosport, GB) .

culcure and assay of proliferacion. This was carried out
as described in Thompson et al., supra. The medium
employed was alpna modificatien of Eagle’'s medium (alpha
MEM) (Flow) supplemented wich smM L-glucamine {(Flow) ,

100U/ml benzyl pgenicillin (Glaxo Ltd., Green ford, GB).

SUBSTITUTE SHEET (RULE 26)
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100pug/ml streptcaycin sulphate (Evans Medical Ltd.,
Greenford, GB), 3 x 10" SM2-mercaptoethanol (Sigma), 20 mMm
HEPES and 0.5% fresh normal mouse serum. The cultures
consisted of 1.25 x 10° purified splenic T-cells plus 1.325

x 10° APC per ml, in a volume of 2ml in a 24 well plate

(Flow) in the presence or absence of the various antigens

92.5-10pg/ml). Altermatively, some cultures were set up
in a volume of 200pl in round bottom 96 well Plates
(Flow) . All cultures were incubated at 37°C in a

humidified atmosphere of S% CO2 and 95% air.

After the periods of incubation indicated, triplicate
100micr§litre samples of each of the 2 ml cultures were
transferred to 96 well, round bottom culture plates
(Flow) and pulsed with 2mCi of ’H-Thymidine (specific
activicy 70-85 Ci/mMol; Amersham Intermational Ltd.,
Amersham, GB) per well for 6 hours. The cells were then -
harvested ontc glass fibre filter mats (Whatman Lﬁd.,
Maidstone, GB) using a multiple sample harve§ter (Sk#crcn
AS, Lier, Norway) and ﬁhe H-Thymidine incofporacad.intg
newly synthesized DNA>measured-using conventional liquid
scintillacion procedures with a LKB rackbeta counter
(LKB-Wallac Ltd., PhHarmacia, Uppséla, Sweden). The
results are presented (Figure 2) as stimﬁlaticn indices
(S.I.= com test divided by cpm control without antigen).
Positive stimulation resulted in maximal ’E-Thymidine

uptake of -30,000 counts per minute.

SUBSTITUTE SHEET (RULE 26)
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Experiment 2

protection of mice against PIA by immunisation with

microbial Hsp65 fragments

Animals. Male caA/igb mice aged between 4 and 8 weeks as

described in Experiment 1 were used unless otherwise

'specified.

1ISDOCID <WO___9711968A1_1_>

Immunisation of znimals. Groups of mice were jmmunised .

'intrape:itoneally 10 days before pristane challenge as

follows:
Sroup Ne. mice pre-immunisacion
pclypeptide
1 21 (6 -
weeks old)
2 21 (10 -
weeks old)
3 21 polypeptide corresponding to
amino acids 302-31¢ of microbial
hsp 65
4 ' 15 whole microbial hspé5

50 Micrograms Of each polypep:ide was administered as an
emulsion in IFA. The polypeptice fragment used in the

pre-immunisacion of group - 3 was manufactured by

SUBSﬂTUTESHEET(BULE25)
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Cambridge Research Biochemicals of Northwich, Cheshire,

UK.

~ Arthricis induction by pristame. Arthritis was then
induced as described in Experiment 1 by two |
inciaperitoneal injections of 0.5ml of pristane S0 days
apart. The .animals were examined for the incidence of
arthritis in the aqkle joints at various time points.
The final incidence was assessed 200 days post pristané
injection. The arthritis was assessed by meaﬁuring the
ankle joints with a micrometér. In C3RA/Ig® mice the
swollen joints ranged in size from 3.0-4.0mm éompared
with normal joints which had a range from 2.5-2.8mm.
sowever, this difference could easily be distinguisbed,
and ;n most experiments the joints were aséessed
visually, arthritis being s;éred at present or absent
(Thompson et al, Eur. J. Immuaol. (1990) 20:2479% and

Barker et al, Autoimmunity. (1992) 14:73}.

The percentage of animals in éach group which devélopgd
arthritis after a period 6f'209 days is shown in Figure
3. It is clear that the peptide region corresponding to
302-314 of hsp6S generates an irﬁproved protective effect
against RA in mice than when whole hsp6S is applied4and

confirms that this segquence, which is

VGLTLENADLSL
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is effective 1in producing a peneficial effect.

The present inventors have shown in a co-pending
application that amipno acids 261-271 of microbial hspé65 can

be useful in prophylaxis or treatment of auto-immune disease

In view of the above-mentioned results it is clear that
another reéion‘of microbial hspé5 which can effectively be
used in an 1mmunlsatlon programme is that corresponding
to amino acids 302-314 in the sequence. On looklng at
the corresponding regions of the human homologue hspsa
which, as mentioned above, is non-conserved and so will
ot cross-react with microbial hspé5, it appears that
these will é.lso have a useful effect, provided they can be
administered in 2 ' safe’ mannér. By analogy with the
work using ctype II collagen, it would seem that
administration using 2 trans-mucosal membrane route, such

as oral or nasal aoollcatlonkcmﬂd be appropriace;

To assist comparison between the amino acid sequence of
microbial hspé65 (Figure 1) and the sequence of human hsp58, -
Fig‘urer 4 shows the ﬁwo complete sequences in corresponding
alignment, with nspss above hsp65. Note that the numbering
of hspésS amino acids is used herein. rReferences ﬁerein to
émino acid sequence Aumbers for human fragments (Erom hsp58)
are the numbers of the ;gz;gsggnd;ng hspso sequence region.
Thus, for example, reference herein to human hsps8 region h
261-ﬁ71 corresponds tO ﬁicrobi;l m 261-271 but is, in fact,

amino acid 287-237 of the upper sequence of Figure 4.
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Likewise, h 302-314 corresponds to m 302-314 but is, in faer

amino acids 330-341 of the upper sequence of Figure 4.

In order to highlight the non-conserved nature of the regions
m 261-271 and m 302-314 in comparison to the corresponding

rggiéns of the human hspSsg sequence, -Figure 5 tabulates the %

- homology of 5 sequences of the complete region covered by

hsp65 m 251-312.
Example 1

Protection of mice against PIA by oral immuniéation with

human hspS8 fragment.

The eleven amino acid polypeptide of sequencé VLNRLKVGLQV
(h 261-271):SEQ ID 108) was prepared for use in the Example
by Cambridge Research Biochemicals, Gadbrook Par, Noﬁhwich,
' Cheshire, U’K Th:.s |
'polypeptide can then be used to demonstrate chgninvencioh

using the following methods.

Male'CBA/Igb mice aged between ¢ and slweeks are suitably
used. Arthritis can be-induced by two intréperitbneal
ihjections of 0.5ml of pristane 50 days apart as
desciibed aboveﬁ Mice which are to be subjected to an
immunisation regime are givep ora; doses of

polypeptide dissolved in saline, administered orally with

SUBSTITUTE SHEET (RULE 26)
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the aid of a rigid cannula inserted via the oesovhagus
directly into the stomach. Each animal should receive a
single dose on 5 consecutive days (up to and including
the day of challenge with pristane) of 50 micrograms of

polypeptide.

The mice can be examined visually for the incidence of
archritis in the tarsal (ankle) joints at various time
pcints.lthis'may be‘assessed for example using a
micrcmeter and comparing enlarged joints with normal
joints. In chis way, the protective effect of the

polypeptide can be demonstrated.

Suitably the experiment is terminated 200 days afrter
pristane injection. afrer death, stifle (knee) joints
may be dissected out, fixed in neutral-buffered fdrmalin
and decalicified. if longitudinal sections are prepared
and stained with haematoxylin'énd easin, arthritis may be
further assessed, for example by 2 veterinary
pathologist. Suitably the assessment is carried out
blind -and joint changes graded according to the foilowing

system:

SUBSTITUTE SHEET (RULE 26)

ISDOCID <WO__8711966A1 |_>



WO 97/11966
PCT/GB96/02382

24

0. . Normal.

1. Synovial hyperplasia with pannus formation and mild
_inflammation (polymorphonuclear leucocytes-PMN) or
non-inflammatory mild articular cartilage

degeneration.

2. Articular cartilage degeneration with synovial
hyperplasia and pannus formation. Moderate to

severe inflammation (PMN and macrophages). -

3. Articular cartilage deggneracion with synovial
' hyperplasia and pannus formation. Severe
inflammation (PMN and macrophages). VSignificant
inflammation_in joint space with PMN, @acrophages

and debris.
In addition, a préliferative‘r-céll assay may be,Cérr;ed
out as described in Experiment 1 above which will
"-further confirm the effectiveness of this polypeptide.

Example 2

Protection of mice against PIA by nasal immunisation with -

human hspé65 fragmentc.
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Example 1 may be repeated excepC that instead of oral
administration, the poly'peptide is given nasally. For
this purpose, the animal is first anaesthetized and then
laid on its back. A 50 microlitre drop of solution
containing S0micrograms of the polypeptide described in
Example 1‘are then placed on the nostrils. As soon as
the animal becomes conscious, the drop is rapidly
inhaled.' This procedure is repeated five times on five
consecutive days in the same way as the oral dosing

described in Example 1.

Monitoriﬁg‘of the animals may be carried out in the same
way as described above, whereupon 2 protective effect is
shown.

Figure 6 shows che therapeutic effect of administration of
polypeptides according to the jnvention 60 days afrer first
administration of pristane. 50 milligrams of peptide was
administered ip as an emulsion IFA to each mouse at day éo.
This was after’two~pristane injections, 50 days apart, oneAa:
day 0 and one a:‘day 50. This-timing is judged to be just
pridr to the development/onset phase of PIA. The percentage
arthritis was assessed by Qisgal scoring with.:hé assessment
peing made at the 210ch day (D=210). As can be seen from the
figure, each of the peptides according to the invention |

produces 2 reduction in percentage archritis in comparison to

che control (IPP only) .
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Figure 7 shows the proohylactic effect of Pre-immunisation:
with peptides according to the inventicn 10 days prior to the
first pristane injection. From these resulrs ;t apéears.that
h 261-271 may actually increase the in;idence of PIA whereas

h. 302-314 may have little ©r no effect in reduction of

'arthritis. However, m 302-314 clearly appears to give a

BNSDOCID: <WO__9711966A 1>

significant'reduction Oor nearly 4 fold in the bercentage

arthricis.

These data indicate that some polypeptides of the invention
may be useful in prophyléxis, some may be‘useful in
treatment,'énd some may have both prophylactic and
therapeutic activity although not all polypeptides of the

invention are expected to show both activities.
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SEQUENCE LISTING

(1) GENERAL INFORMATION:

(i) APPLICANT:
(A) NAME: PEPTIDE THERAPEUTICS LIMITED
(B) STREET: 321 CAMBRIDGE SCIENCE PARK
(C) CITY: CAMBRIDGE
‘(D) STATE: CAMBRIDGE
(E) COUNTRY: ENGLAND
(F) POSTAL CODE (2ZIP): CB4 4WG
(G) TELEPHONE: 01223 423333
(H) TELEFAX: 01223 423111

(ii) TITLE OF INVENTION: Polypeptides-and their use in the

Treatment : : :
and Prophylaxis of Auto- immune .Disease

(iii) NUMBER OF SEQUENCES: 117

(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: pPC-DOS/MS-DOS
(D) SOFTWARE: patentln Release #1.0, version #1.30 (EPO)

(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
" (A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY:-linear

(1i) MOLECULE TYPE: peptide

“{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Met Ala Lys Thr Ile Ala Tyr Asp G;u Glu Ala Arg Arg Gly Leu
s =) 10 15

(2) INFORMATION FOR SEQ ID NO: 2: : : o
(i) SEQUENCE CHARACTERISTICS:

() LENGTH: 17 amino acids
(B) TYPE: amino acid

JSDOCID <WO____9711886A1_I_>
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

' (ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID'NO: 2:

Ala Tyr Asp Glu Glu Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser
1 -5 10 | . - 15

Leu

(2) INFORMATION FOR SEQ ID NO: 3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
"(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser Leu Ala Asp Ala val
i 5 : 10 ' 1s

Lys

(2) INFORMATION FOR SEQ ID NO: 4:
(1) SEQUENCE CHARACTERISTICS:
~ (A) LENGTH: 19 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

3NSDOCID: <WO___9711966A 11>
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Glu Arg Gly Leu Asn Ser Leu Ala Asp Ala Vval Lys val Thr Leu Gly
1 ) 10 : ~ 15

Pro Lys Gly

(2) INFORMATION FOR SEQ ID NO: 5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Ser Leu Ala Asp Ala Val Lys val Thr Leu Gly Pro Lys Gly Arg Asn
1 5 10 15

val

(2) INFORMATION FOR SEQ ID NO: 6:

(i) SEQUENCE CHARACTERISTICS:
_(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn Val val Leu Glu Lys
1 s i ' 10 , 15

(2) INFORMATION FOR SEQ ID NO: 7:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid

ISDOCID <WO__9711966A1_1_>
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Gly Pro Lys Gly Arg Asn Val Val Leu Glu Lys Lys Trp Gly Ala
1 5 ' 10 : : 15

(2) INFORMATION FOR SEQ ID NO: 8:
(i) SEQUENCE CHARACTERISTICS:
' (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Asn Val Val Leu Glu Lys Lys Trp Gly Ala Pro Thr Ile Thr Asn Asp
1 : 5 10 . - 18 )

J

{(2) INFORMATION FOR SEQ.ID NO: 9-
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
-(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

Lys Lys Trp Gly Ala Pro Thr Ile Thr Asn Asp Gly val Ser Ile
1 5 ' 10 . 15

(2) INFORMATION FOR SEQ ID NO: 10:

BNSDOCID: <WO__9711966A1_I_>
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SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: 10: ‘

Thr Ile Thr Asn Asp Gly Val Ser Ile Ala Lys Glu Ile Glu Leu
: 5 10 15

"(2) INFORMATION FOR SEQ ID NO: 11:

(1)

(i)

(xi)

Asp
1

Lys

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: 1l:

Gly Tyr Ser Ile Ala Lys Glu Ile Glu Leu Glu Asp Pro Tyr Glu
’ 5 ) 10 15

(2) INFORMATION FOR SEQ ID NO: 12: -

(1)

(ii)

ISDOCID: <WO__8711966A1_1_>
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Ala Lys Glu Ile Glu Leu Glu Asp Pro Tyr Glu Lys Ile Gly Ala Glu
1 5 S 10 » 1s

‘Leu Val Lys

(2) INFORMATION FOR SEQ ID NO: 13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

S (x1) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Leu Glu Asp Pro Tyr Glu Lys Ile Gly Ala Glu Leu Val Lys Glu val
1 5 10 ' 15

Ala Lys

(2) INFORMATION FOR SEQ ID NO: 14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

Glu Lys Ile Gly Ala Glu . Leu Val Lys Glu Val Ala Lys Lys Thr Asp
1 5 10 - 15 -
Asp Val Ala

(2) INFORMATION FOR SEQ ID NO: 15:

BNSDOCID: <WO___8711966A1_I_>
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

'(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:
Glu Leu Val Lys Glu Val Ala Lys Lys Thr Asp Asp Val Ala Gly Asp
1 5 _ 10 15
(2) INFORMATION FOR. SEQ ID NO: 16:
(1) SEQUENCE CHARACTERISTICS.
(A) LENG?H 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRI?TION: SEQ ID NO:.16:

val Ala Lys Lys Thr Asp Asp val Ala Gly Asp Gly Thr Thr Thr Ala
1 S 10 15

Thr Val Leu

.(2) INFORMATION FOR SEQ ID NO: 17:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid-
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Asp Asp Val Ala Gly Asp Gly Thr Thr Thr Ala Thr Val Leu Ala Gln
1 S . 10 15

" Ala Leu Val

{2) INFORMATION FOR SEQ ID NO: 18:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

Asp Gly Thr Thr Thr Ala Thr Val Leu Ala Gln Ala Leu Val Lys Glu
1 .5 10 ' 15

Gly Leu

(2) INFORMATION FOR SEQ ID NO: 19:
(i) SEQUENCE CHARACTERISTICS:
’ (A) LENGTH: 19 amino acids
{(B) TYPE: amino acid ’
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Gln ‘Ala Leu Val Lys Glu Gly Leu Arg Asn Val Ala Ala ‘Gly Ala Asn
1 5 ' 10 ' 1s

Pro Leu Gly

(2) INFORMATION FOR SEQ ID NO: 20:
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide:

(xi) SEQUENCE DESCRiPTION: SEQ ID NO: 20:

'Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro Leu Gly Leu Lys
1 : 5 ’ ’ 10 15

Arg Gly

(2) INFORMATION FOR SEQ 1D NO: 21:
(i) SEQUENCE CHARACTERISTICS:
(a) LENGTH: 17 amino acids
(B) TYPE: amino acid : v
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

val Ala Ala Gly Ala Asn Pro Leu gly Leu Lys Arg Gly Ile Glu Lys
1 : _ 5 10 15

Ala

(2) INFORMATION FOR SEQ ID NO: 22:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

ISDOCID: <WO___9711966A1_1_> -
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SEQUENCE DESCRIPTION: SEQ ID NO: 22:

Asn Pro Leu Gly Leu Lys Arg Gly Ile Glu Lyé Ala Val Asp Lys Val

1l

S 10 15

(2) INFORMATION FOR SEQ ID NO: 23:

(i)

(

ii)

(xi)

Lys

1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
({B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Arg Gly Ile Glu Lys Ala Val Asp ﬁys Val Thr Glu Thr Leu
5 10 1S

(2) INFORMATION FOR SEQ ID NO: 24:

(

(

(i)

ii)

xi)

Lys

1l

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids -
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide _ -

SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Ala Val Asp Lys Val Thr Glu Thr Leu Leu Lys Asp Ala Lys
5 ) 10 15

(2) INFORMATION FOR SEQ ID NO: 25:

BNSDOCID: <WO___9711968A1_I_>

{1)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

val Thr Glu Thr Leu Leu Lys Asp Ala Lys. Glu Val Glu Thr Lys '
1 .5 : 10 : : 15

(2) INFORMATION FOR SEQVID NO: 26:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single .
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide’

(xi) SEQUENCE.DESCRIPTION: SEQ ID NO: 26:

Leu Lys Asp Ala Lys Glu Val Glu Thr Lys Glu Gln Ile Ala Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 27:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(BY TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:
Glu val Glu Thr Lys Glu Gln Ile Ala Ala Thr ala Ala Ile Ser Ala
1 5 ’ 10 15

(2) INFORMATION FOR SEQ ID NO: 28:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 17 amino acids

NSDOCID: <WO__9711866A1_1_>
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(B) TYPE: amino acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

Gln Ile Ala Ala Thr Ala Ala Ile Ser Aia Gly Asp Gln Ser Ile Gly
1 - 5 10 15

Asp

(2) INFORMATION FOR SEQ ID NO: 29:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids -
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

Thr Ala Ala Ile Ser Ala Gly Asp Gln Ser Ile Gly Asp Leu Ile
1 5 . ’ 10 . 15

(2) INFORMATION FOR SEQ ID NO; 30:
(i) SEQUENCE CHARACTERISTICS: ‘
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

Ala Gly Asp Gln Ser Ile Gly Asp Leu Ile Ala Glu Ala Met Asp Lys

-
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1 5 10 . ' 15

ValIGly

(2) INFORMATION FOR SEQ ID NO: 31:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino ‘acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

Ile Gly Asp Leu Ile Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly
1 S 10 © 15

(2) INFORMATION FOR SEQ ID NO: 32:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly Val Ile Thr val
1 ' 5 S 10 S 15

(2) INFORMATION FOR SEQ ID NO: 33:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

Lys Val Gly Asn Glu Gly Vval Ile Thr Val Glu Glu Ser Asn Thr Phe
1 , 5 . .10 1s

Gly Leu

(2) INFORMATION FOR SEQ ID NO: 34:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

Gly Val Ile Thr Val Glu Glu Ser Asn Thr Phe Gly Leu Gln Leu
1 5 10 ' 15
(2) INFORMATION FOR SEQ ID NO: 35:

(i) SEQUENCE CHARACTERISTICS: )

(A) LENGTH: 15 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: 'single

(D) TOPOLOGY: linear '

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Glu Glu Ser Asn Thr Phe Gly Leu Gln Leu Glu Leu Thr Glu Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 36: -

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
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() TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Phe Gly Leu Gln Leu Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly

1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 37:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO: 37.:

Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly Tyr Ile Ser Gly
1 5 10 i : 15
(2) INFORMATION FOR SEQ Ib NO: 38:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids -
. (B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: °

Met Arg Phe Asp LYS Gly Tyr Ile Ser Gly Tyr Phe val Thr Asp Ala
1 E 10 15
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(2) INFORMATION FOR SEQ ID NO: 39:

(1)

(1i)

{xi)

Gly

1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

N

SEQUENCE DESCRIPTION: SEQ ID NO: 39:

Tyr Ile Ser Gly Tyr Phe Val Thr Asp Ala Glu Arg Glm Glu Ala
5 , 10 15

{(2) INFORMATION FOR SEQ ID NO: 40:

(1)

(ii)

(xi)

Tyr
1

TYyr

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: 40:

Phe Val Thr Asp Ala Glu Arg Gln Glu Ala Val Leu Glu Glu Pro -
5 10 1s

Ile

(2) INFORMATION FOR SEQ ID NO: 41:

(1)

(ii)

3NSDOCID: <WO___9711966A1__>
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Ala Glu Arg Gln Glu Ala Val Leu Glu Glu Pro Tyr Ile Leu Leu
1 ] A 5 10 1S
(2) INFORMATION FOR SEQ ID NO: 42:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 19 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Ala Val Leu Glu Glu Pro Tyr Ile Leu Leu Val Ser Ser Lys Val Ser
1 S 10 15

Thr vVal Lys

(2) INFORMATION FOR SEQ ID NO: 43:

(1) SEQUENCE‘CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43 :

Pro Tyr Ile Leu Leu val Ser Ser Lys Val Ser Thr Vval Lys Asp
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 44:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acia
© (C) STRANDEDNESS: single
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

‘Val Ser Ser Lys Val Ser Thr Val Lys Asp Leu Leu Pro Leu Leu Glu
1 ' 5 10 15

Lys Val :

(2) INFORMATION FOR SEQ ID NO: 45:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi)- SEdUENCE DESCRIPTION: SEQ ID NO: 45:

Ser Thr Val Lys Asp Leu Leu Pro.Leu Leu Glu Lys Val Ile Gln Ala
1 S : 10 - ' 15

Gly Lys

(2) INFORMATION FOR SEQ ID NO: 46:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid-
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:
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Leu Leu Pro Leu Leu Glu Lys val Ile Gln Ala Gly Lys Ser Leu Leu-
1 5 .- 10 15

Ile Ile Ala

(2) INFORMATION FOR SEQ ID NO: 47:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION:VSEQ ID NO: 47:
Glu Lys val Ile Gln Ala Gly Lys Ser Leu Leu Ile Ile Ala Glu Asp
1 S 10 15
(2) INFORMATiON FOR SEQ ID NO: 48:

' (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Ala Gly Lys Ser Leu Leu Ile Ile Ala Glu AsSp val Glu Gly Glu Ala
1 5 ' 10 15

Leu !

(2) INFORMATION FOR SEQ ID NO: 49:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
(B) TYPE: amino acid

ISDOCID <WO___8711966A1_1_>
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

Leu Ile Ile Ala Glu Asp Val Glu Gly Glu Ala Leu Ser Thr Leu
1 S5 10 15

(2) INFORMATION FOR SEQ ID NO: 50:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
- (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

Asp Val Glu Gly Glu Ala Leu Ser Thr Leu Val Val Asn Lys Ile Arg
1 5 10 15

Gly

(2) INFORMATION FOR SEQ ID NO: 51:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
" (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptidg

{xi) SE’QUENCE DESCRIPTION: SEQ ID NO: 51‘:

val Val Asn Lys Ile Arg Gly Thr Phe Lys Ser Val Ala Val Lys Ala
1 5 10 15
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(2) INFORMATION FOR SEQ ID NO: 52:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:
Arg Gly Thr Phe Lys Ser val Ala Val Lys Ala Pro Gly Phe Gly Asp
1 . ) 10 15
(2) INFORMATION FOR SEQ ID NO: 53:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single:
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTIONi SEQ ID NO: 53:

ser Val Ala ValHLys Ala Pro Gly Phe Gly Asp Arg Arg Lys Ala Met
1 : S 10 . 15

Leu Gln Aép

(2) INFORMATION FOR SEQ ID NO: 54:

(i) SEQUENCE CHARACTERISTICS:
" (A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

ISDOCID <WO__9711968A1_1_>



WO 97/11966 PCT/GB96/02382

48

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Ala Pro Gly Phe Gly Asp Arg Arg Lys Ala Met Leu Gln Asp Met Ala
1 5 ‘ 10 . i5

Ile

(2) INFORMATION FOR SEQ ID NO: 55:
(i) SEQUENCE CTHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
- (C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Asp Arg Arg Lys Ala Met Leu Gln Asp Met Ala Ile Leu Thr Gly Ala
1 5 - 10 ' 1s

- Gln Val

(2) INFORMATION FOR SEQ ID NO: 56:
(i) SEQUENCE CHARACTERISTICS:
A - (A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Met Leu Gln Asp Met Ala Ile Leu Thr Gly Ala Gln Val Ile Ser Glu
1 5 10 15

Glu Val Gly
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(2) INFORMATION FOﬁ SEQ ID NO: 57:

(i) SEQUENCE CHARACTERISTICS:

' (A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(p),TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

-

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:
Ala Ile Leu Thr Gly Ala Gln val Ile Ser Glu Glu Val Gly Leu
R 5 10 15
(2) INFORMATION FOR SEQ ID NO: 58:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

"Ala Gln Val Ile Ser Glu Glu Val Gly Leu Thr Leu Glu Asn Thr Asp
1 S ‘ 10 15’ ’

Leu

(2) INFORMATION FOR SEQ ID NO: 59:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid ‘
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

ISDOCID <WO___8711966A1_1_>



WO 97/11966 PCT/GB96/02382

50

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:

-Glu Glu Val Gly Leu Thr Leu Glu Asn Thr Asp Leu Ser Leu Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 60:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60:

Thr Leu Glu Asn Thr Asp Leu Ser Leu Leu Gly Lys Ala Arg Lys
1 S ) 10 15

(2) INFORMATION FOR SEQ ID NO: 61:

(i) SEQUENCE CiiARACTERISTiCS: )
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid.
(C) STRANDEDNESS: single
(D) TOPOLOGY:  linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61:

Asp Leu Ser Leu Leu Gly Lys Ala Arg Lys Val Val Met Thr Lys
1 5 .10 15

(2) INFORMATION FOR SEQ ID NO: 62:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
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(xi) . SEQUENCE DESCRIPTION: SEQ ID NO: 62:

Gly Lys Ala Arg Lys val val Met Thr Lys Asp Glu Thr Thr Ile Val
1 5 10 15

Glu Gly

(2) INFORMATION FOR SEQ ID NO: 63:
(i) SEQUENCE CHARACTERI STICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

7

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63:

~Vval Val Met Thr Lys Asp Glu Thr Thr Ile Val Glu Gly Ala Gly
1 5 10 , k 15

(2) INFORMATION FOR SEQ ID NO: 64:
(i) SEQUENCE CHARACTERISTI_CS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:

asp Glu Thr Thr Ile Val Glu Gly Ala Gly Asp Thr Asp Ala Ile Ala
1 S 10 ; 15

Gly

(2) INFORMATION FOR SEQ ID NO: 65:
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
"(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65:

Val Glu Gly Ala Gly Asp Thr Asp Ala Ile Ala Gly Arg val Ala
1 5 ' : 10 : 15

(2) INFORMATION FOR SEQ ID NO: 66:

- (1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids -
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(ii) SEQUENCE'DESCRIPTION: SEQ ID NO: 66:'

Asp Thr Asp Ala Ile Ala Gly Arg Val Ala Gln Ile Arg ThrfGlu Ile

1 , 5 10 ' 15

(2) INFORMATION FOR SEQ ID NO: 67:

(i) SEQUENCE CHARACTERISTICS: -
-(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67:

Ala Gly Arg Val Ala Gln Ile Arg Thr Glu Ile Glu Asn Ser Asp
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1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 68:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68:

Gln Ile Arg Thf Glu Ile Glu Asn .Ser Asp Ser AsSp Tyr Asp Arg Glu
-1 S - 10 15

Lys Leu

(2) INFORMATION FOR SEQ ID NO: 69:

(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

Ile Glu Asn Ser Asp Ser Asp Tyr Asp Arg Glu Lys Leu Gln Glu Arg
1 s 10 » 15

Leu

{2) INFORMATION FOR SEQ ID NO: 70:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70:

Ser Asp Tyr Asp Arg Glu Lys Leu Gln Glu Arg Leu Ala Lys Leu
1 5 10 15

{2) INFORMATION FOR SEQ ID NO: 71:
(i) SEQUENCE TUHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71:

Glu Lys Leu Gln Glu Arg Leu Ala Lys Leu Ala Gly Gly Val Ala val
1 , 5 10 - 15

Ile Lys

(2) INFORMATION FOR SEQ ID NO: 72:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
, (C) STRANDEDNESS: single
- (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:

Arg Leu Ala Lys Leu Ala Gly Gly Val Ala Val Ile Lys Ala Gly
1 5 10 . 15

(2) INFORMATION FOR SEQ ID NO: 73:
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: '

Ala Gly Gly Vval Ala val Ile Lys Ala Gly Ala Ala Thr Glu Vval
1 : 5 10 15

(2) INFORMATION FOR SEQ ID NO: 74:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

val Ile Lys Ala Gly Ala Ala Thr Glu Val Glu Leu Lys Glu Arg Lys
1 ’ S .10 i ' 15

His'Arg Ile

(2) INFORMATION FOR SEQ ID NO: 75:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single .
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 715 :
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Ala Ala Thr Glu Val Glu Leu Lys Glu Arg Lys His Arg Ile Glu Asp
1 "5 ‘ 10 1s

Ala

(2) INFORMAI'ION FOR SEQ ID NO: 76:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linea;

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

Glu Leu Lys Glu Arg Lys His Arg Ile Glu Asp Ala Val Arg Asn Ala
1 S . . 10 15

Lys

(2) INFORMATION FOR SEQ ID NO: 77:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77:

Lys His-Arg Ile Glu Asp Ala Val Arg Asn Ala Lys Ala Ala val Glu
1 5 10 15

Glu Gly

(2) INFORMATION FOR SEQ ID NO: 78:

(i) SEQUENCE CHARACTERISTICS:

3NSDOCID: <WO_9711966A 1>



WO 97/11966 PCT/GB96/02382

57
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78:

Asp Ala Val Arg Asn Ala Lys Ala Ala val Glu Glu Gly Ile val Ala
1 5 10 15

Gly

(2) INFORMATION FOR SEQ ID NO: 79:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION& SEQ ID NO: 79:

Ala Lys Ala Ala Val Glu Glu Gly Ile Val Ala Gly Gly Gly,Val
1 s 10 ‘15

(2) INFORMATION FOR SEQ ID NO: 80:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80:
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Glu Glu Gly Ile Val Ala Gly Gly Gly Val Thr Leu Leu Gln Ala Ala
1 : S 10 15

Pro Ala Leu

=~ (2) INFORMATION FOR SEQ ID NO: 81:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81:

Ala Gly Gly Gly Vval Thr Leu Leu Gln Ala Ala Pro Ala Leu Asp Lys
1 3 10 ~ 15

Leu

(2) INFORMATION FOR SEQ ID NO: 82:
(i) SEQUENCE CHARACTERISTICS: .
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82:
Thr Leu Leu Gln Ala Ala Pro Ala Leu Asp Lys Leu Lys Leu Thr Gly
1 S 10 15
(2) INFORMATION FOR SEQ ID NO: 83:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83:

Ala Pro Ala Leu Asp Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Gly
1 5 10 1S

(2) INFORMATION FOR SEQ ID NO: 84:
(i) SEQUENCE CHARACTERISTICS:.
(A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84:

Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Gly Ala Asn Ile Val Lys
1 5 10 : 15

val Ala

{2) INFORMATION FOR SEQ ID NO: 85:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85:

Gly Asp Glu Ala Thr Gly Ala Asn Ile val Lys Val Ala Leu Glu Ala
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(2) INFORMATION FOR SEQ ID NO: 86:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: peptide

~

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86:

Gly Ala Asn Ile Val Lys Val Ala Leu Glu Ala Pro Leu Lys Gln Ile
1 5 10 15

. Ala

" (2) INFORMATION FOR SEQ ID NO: 87:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87:

‘Lys Val Ala Leu Glu Ala Pro Leu Lys Gln Ile Ala Phe Asn Ser Gly .
1 S 10 15

(2) INFORMATION FOR SEQ ID NO: 88:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

NSDOCID: <WO___8711966A1_|_>
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88B:
‘Ala Pro Leu Lys Gln Ile Ala Phe Asn Ser Gly Met Glu Pro Gly Val
1 5 ’ 10 15
(2) INFORMATION FOR SEQ ID NO: 89:
(i) SEQUENCE CHARACTERISTICS:
" (aA) LENGTH: 16 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83:

Ile Ala Phe Asn Ser Gly Met Glu Pro Gly val val Ala Glu Lys Val
1 5 10 15

[

(2) INFORMATION FOR SEQ ID NO: 80:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid '
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

- (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80:
Gly Met Glu Pro Gly Vval Vval Ala Glu Lys Val Arg Asn Leu Ser Val
1 5 - ' 10 15

(2) INFORMATION FOR SEQ ID NO: 981:

ISDOCID: <WO___67119668A1_1_>
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91:

Val Val Ala Glu Lys Val Arg Asn Leu Ser Val Gly His Gly Leu
1 5 10 , .15

(2) INFORMATION FOR SEQ ID NO: 92:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
- (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92:

Val Arg Asn Leu Ser Val Gly His Gly Leu Asn Ala Ala Thr Gly
1 : 5 10 1s

(2) INFORMATION FOR SEQ ID NO: 93:
’ {1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) .SEQU'ENCE DESCRIPTION: SEQ ID NO: 93:

Val Gly His Gly Leu Asn Ala Ala Thr Gly Glu Tyr Glu Asp Leu
1 5 , 10 15

3NSDOCID: <WO__9711966A1_|_>
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(2) INFéRMATION FOR SEQ ID NO: 84:

(i)- SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94:
Asn Ala Ala Thr Gly Glu Tyr Glu Asp Leu Leu Lys Ala Giy val Ala
1 5 . 10 15
(2) INFORMATION FOR SEQ ID NO: 95:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE.DESCRIPTION: SEQ ID NO: 95:
Glu Tyr Glu Asp Leu Leu Lys Ala Gly val Ala Asp Pro Val Lys Val
1 . S 10 is
(2) INFORMATION FOR SEQ ID NO: 96:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

ISDOCID: <WO___9711966A1_I_>
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96:

Leu Lys Ala Gly Val Ala Asp Pro Val Lys val Thr Arg Ser Ala Leu
1 o 5 10 15

(2) INFORMATION FOR SEQ ID NO: 97:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino .acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97:

Ala Asp Pro Val Lys Val Thr Arg Ser Ala Leu Gln Asn Ala Ala Ser
1 5 : 10 - 15

Ile Ala Gly

(2) INFORMATION FOR SEQ ID NO: 98:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
‘(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88:

Val Thr Arg Ser Ala Leu Gln Asn Ala Ala Ser Ile Ala Gly Leu.
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 99:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids

({B) TYPE: amino acid
(C) STRANDEDNESS: single

3NSDOCID: <WO___9711966A1__>
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99:

Leu Gln Asn Ala Ala Ser Ile Ala Gly Leu Phe Leu Thr Thr Glu Ala
1 ) 10 15

(2) INFORMATION FOR SEQ ID NO: 100:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100:

Ser Ile Ala Gly Leu Phe Leu Thr Thr Glu Ala Vval Val Ala Asp
1 . 5 10 15

{(2) INFORMATION FOR SEQ ID NO: 101:
(i) SEQUENCE CHARACTERISTICS:
* (A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101:

Phe Leu Thr Thr Glu Ala val val Ala Asp Lys Pro Glu Lys Thr Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 102:

1SDOCID: <WO__ 97116686A1_I_>
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102:

N

Ala Val Val Ala Asp Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp
1 S 10 15
(2) INFORMATION FOR SEQ ID NO: 103: o
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103:

Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly
1 : 5 10 : 15
(2) INFORMATION FOR SEQ ID NO: 104:
(i) SEQUENCE CﬁARACTERISTICS:

(A) LENGTH: 16 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104:

Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly Met Gly Gly Met Asp Phé

BNSDOCID: <WO___9711966A1_1_>
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(2) INFORMATICN FOR SEQ ID NO: 105:

(1)

(ii)

(xi)

Met
val

Gly

Glu
65

Ala
Leu
Thr
Glu
MetC

145

Pro

ISDOCID: <WO___9711966A1_I_>

SEQUENCE CHARACTERISTICS:
(a) LENGTH: 573 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO: 105:

Leu Arg Leu Pro Thr Val Phe Arg Gln
5 10

Leu Ala Pro His Leu Thr Arg -Ala Tyr
20 25

Ala Asp Ala Arg Ala Leu Met Leu Gln
35 i 40

Ala val Ala val Thr Met Gly Pro Lys
50 55

Gln Ser Trp Gly Ser Pro Lys Val Thr
70 i

Lys Ser Ille Asp Leu Lys Asp Lys TyT
85 90

val Gln Asp Val Ala Asn Asn Thr Asn
100 - 105

Thr Thr Ala Thr Val Leu Ala Arg Ser
115 120

Lys Ile Ser Lys Gly Ala Asn Pro val
130 135

Leu Ala Val Asp Ala val Ile Ala Glu
150

val Thr Thr Pro Glu Glu Ile Ala Gln
165 170

Met
Ala
Gly
Gly
Lys
7S

Arg

Glu

_Ile

Glu

Leu
185

val

Arg
Lys
Val
Arg
60

Asp
Aén
Glu
Ala
Ile
140

Lys

Ala

PCT/GB96/02382

Pro
Asp
45

Thr
Gly
Ile
Ala

Lys
125

AArg

Lys

Thr

val

1is

Ser

. 15

val
30

Leu
vVal
val
Gly
Gly
110
Glu
AYXg

Gln

Ile

Lys
Leu
Ile
?hr
Ala
95
Asp
Gly
Gly

Ser

Ser
175

Phe
Ala
Ile
val
80

Lys
Gly
Phe

val

Lys
160

Ala
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Asn

vVal

Asp

.- Ser

225

Ile

Ile

Asn

Phe

305

Gly

val

Lys
Val
ags
val

Lys

Glu

INSDOCID: <WO___S711966A1_I_>

Gly
ély
Glu
210
Pro
Ala
Val

Ile

Arg

2380

Gly
Gly
Gln
Asp
Arg
370

Glu
Ala

Lys

Glu

Asp
Arg
185

Leu

Tyr

Pro
Ala
275

Leu

Asp

"Ala

Pro

Ala
355

Ile

Lys

val

‘Asp

Gly
435

Lys
180
Lys
Glu
Phe
val
Ala
260
Glu
Lys
Asn
vVal
His
340
Met
Gln
Glu
Leu
Arg

" 420

Ile

Glu -

Gly

Ilg

Ile

Leu
245
Leu

Asp

val

Phe
325
Asp
Leu

Glu

Lys

val
Ile
Asn
230
Leu
Glu
val
Gly
Lys
310
Gly
Leu
Leu
Ile

Leu

-390

Lys
408

val

val

val

Thr

Leu

Gly

Ile

Glu

215

Thr

Ser

Ile

Asp

Leu

295

Asn

Glu

Gly

Lys

Ile

375

Asn

Gly

Asp

Gly

68

Asn
Thr
200
Gly

Ser

Glu

Ala

Gly
28B0
Gln
Gln
Glu

Lys

Gly

360

Glu

Glu

Gly

Ala

Gly
440

Ile

i85

Val

Met

Lys

Lys

Asn

265

Glu

Val

Leu

Gly

val

345

Lys

Gln

Arg

Thr

Leu

425

Gly

Lys
Lys
Gly
Lys
250
Ala
Ala
Val
Lys
Leu
330
Gly
Gly
Leu
Leu
Ser

410

Asn

Cys

Ser
Asp
Phe
Gln

235

Ile

His

Leu
Ala
Asp
31s
Thr
Glu
Asp
Asp
Ala

395

Ala

'Ala

AsD

Gly

AsSp

220

Lys

Ser

Arg

Ser

val

300

Met

Leu

val

Lys

vVal

380

Lys

Val

Thr

Leu

PCT/GB96/02382

Ala
Lys
205
Cys
Ser
Lys
Thr
285
Lys
Ala
Asn
Ile
Ala
365
Thr

lLeu

Glu

Leu
445

Met
190

Thr

Gly

Glu

Ile

Pro

270

Leu

Ala

Ile

Leu

Val

350

Gln

Thr

Ser

val

Ala

430

Arg

Lys Lys
Leu Asn
Tyr Ile
Phe Gln

240

Gln Ser
255 ’

Leu Vval
vVal Leu
Pro Gly

Ala Thr
320

Glu Asp
335

Thr Lys
Ile Glu
Ser Glu

Asp Gly
400

Asn Glu
415

Ala Vval

Cys Ile
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Pro

Ile

465

Lys

Ser

Met

Leu

val

545

Met

Ala

450

Glu

Asn

Ser

val

Leu

530

val

Gly

Leu

Ile

Ala

Ser

Glu
£515

Thr

Gly

Asp
Ile
Gly

Glu
500

Lys

Ala

Glu

Met

Ser

Lys

Val.

485

val

Gly

Ala

Ile

Gly
565

Leu

Arg

Thr
455

Thr

470

Glu

Gly

Ile

Gly

Pro

Gly
TyT
Ile
val

535

Lys

S50

Gly

69

Pro

Leu

Ser

Asp

Asp

520

Ala

Glu

Gly Met

(2) INFORMATION FOR SEQ ID NO: 106:

(i)

(i)

(xi)

Met

Lys

Thr

SDOCID: <WO__9711966A1_I_>

SEQUENCE CHARACTERISTICS:
LENGTH: 544 amino acids

(n)
(B)
(<)
(D)

TYPE:

STRANDEDNESS :
TOPOLOGY: linear

amino acid

single

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO:

Ala Lys Thr Ile Ala Tyr Asp Glu
Gly Leu Asn Al
Gly Arg Asn val val Leu Glu Lys

Asn Asp Gl

50

35

20

5

S5

40

Ala

Lys

Leu

Ala

505

Pro

Ser

Glu

Gly

a Leu Ala Asp Ala

25

y Val Ser Ile Ala Lys

Asn

Ile

Ile

490

Met

Thr

Leu

Lys

Gly
570

Glu

Pro

475

val

Ala

Lys

Leu

Asp

Asp

460

Ala

Glu

Gly

val

Thr

540

Pro

555

Gly

106:

Met

PCT/GB96/02382

Gln
Met
Lys
Asp

val
525

Gly

Phe

Lys

Thr

Ile

Phe

510

Arg

Ala

Met

Ile Gly

Ile Ala
480

Met Gln
495

Vval Asn
Thr Ala

Glu val

Gly Ala
560

Glu Ala Arg Arg Gly Leu Glu

10

15

val Lys Val Thr Leu Gly Pro

30

Lys Trp ély;Ala pro Thr Ile

45

Glu Ile Glu Leu Glu Asp Pro

60
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Tyr
€5

Ala
Leu
Thr
Ala
145
Gly

Ile

Glu

val
225
Lys
Glu

Phe

Ala

Glu

Asp’

Leu

Gly

Leu

130

Thr

Thr
Gly
Pro
210
Ser
Val
Gly

Lys

Met

0 290

Glu
305

Lys

3NSDOCID: <WO___9711966A1_I_>

Glu

Ala

Lys

vVal

Val

Leu

115

Ile

Ala

Leu

val

Met

195

Glu

Ser

Ile

Glu

Ser

275

Leu

Val

Arg

Ile

Ala

Arg

100

Lys

Lys

Ala

Ile

Glu
180

Arg

Arg
Ly§
Gly
Ala
260

val

Gln

Gly

lLys

Gly
Gly
85
Glu
Arg
Gly
Ile
Ala
165
Glu

Phe

Gln

val

Ala

245

Leu

Ala

Asp

Leu

vVal
325

Ala
70

Asp

Gly

Gly

Ala
Ser
150
Glu
Ser
Asp
Glu
Ser
230
Gly
Serxr
val
Met
Thr

310

val

Glu
Gly
Leu
Ile
Lys
135
Ala
Ala
Asn
Lys
Ala
215
Thr
Lys
Thr
Lys
Ala
29S

Leu

val

70

Leu

Thr

‘Arg

Glu
120
Glu
Gly
Met
Thr
Gly
200
val
val

Pro

Leu

val
Thr
Asn
105

Lys

Val

hsp

Asp

Phe

185

Leu

Lys

Leu

val

265

Ala
280
Ile

Glu

Thr

Pro

Leu

Asn

Lys

Lys

Glu

- 75

Thr
S0

val
Ala
Glu
Gln
Lys
170
Gly

Ile

Glu

Asp

Leu
250
val

Gly

Thr

Ala

Asp
330

Ala

Ala .

vVal

Thr

Ser

155

val

Leu

Ser

Asp

Leu

235

Ile

Asn

Phe

Gly

Asp

315

Glu

vVal

Thr

Ala

Glu

Lys

140

Ile

Gly

Gln
Gly
Pro
220
Leu

Ile

Lys

Gly
300

Leu

Thr

PCT/GB96/02382

Ala
val
Gly
Lys
125
Glu
Gly
Asn

Leu

205

Pro

Ala

Ile

Asp

285

Gln

Ser

Thr

Lys
Leu
Ala
110

val

Gln

Asp

Glu

Glu
180

Phe

Ile
Leu
Glu
Arg
270
Arg
val

Leu

Ile

Lys
Ala
95

Asn
Thr
Ile
Ser
Gly
175
Ile
Val

Leu

‘Leu

Asp
255

Gly

Ile

Leu

val
335

Thr
80

Gln

Pro

Glu

Ala

Ile

160

val

Thr

Thr

Leu

Glu

240

vVal

Thr

Lys

Ser

Gly

320

Glu
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Gly
Gln
Glu
Ala
385
Ala
Gly
Leu
Glu
val
465
Ala
Pro

Gly

Glu

Ala
Glu
Arg
370
Ala
val
Gly
Glu
Ala
450
vVal
Gln
val

Leu

Lys
530

71

Gly Asp Thr Asp Ala Ile
340

Ile Glu Asn Ser Asp Ser
3585 360

Leu Ala Lys Leu Ala Gly
375

Thr Glu Val Glu Leu Lys
390

Arg Asn Ala Lys Ala Ala
© 405

val Thr Leu Leu Gln Ala
420

Gly Asp Glu Ala Thr Gly
435 440

Pro Leu Lys Gly Ile Ala
455

Ala Glu‘Lys val Arg Asn
470

Thr Gly Val Tyr Glu Asp

485

Lys Val Thr Arg Ser Ala
- 500

Phe Leu Thr Thr Glu Ala
S18S 520

Ala Ser Val Pro Gly Gly
535

(2) INFORMATION FOR SEQ ID NO: 107:

(i) SEQUENCE CHARACTERISTICS:

(A)
(B)
(<)
(D)

LENGTH: 17 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

ISDOCID: <WO__9711866A1_1_>

Ala
345
Asp
Gly
Glu
val
Ala
425
Ala
Phe
Leu

Leu

Leu

505

val

Gly

Gly

Tyr

val

Arg

Glu

410

Pro

Asn

Asn

Pro

Leu

480

Gln

val

Asp

Arg

Asp

Ala

Lys

395

Glu

Thr

Ile

Ser

Ala

475

Ala

Asn

Ala

Met

val

Arg

val

380

His

Gly

Leu

val

Gly

460

Gly

Ala

Ala

Asp

Gly
540

PCT/GB96/02382

Ala
Glu
365
Ile
Arg
Ile
Asp
Lys
445
Leu
His
Giy
Ala
Lys
s25

Gly

Gln
350
Lys
Lys
Ile
val
Ala
430
val
Glu
Gly
val
Ser
510

Pro

MetC

Ile
Leu
Ala
Glu
Ala
415
Leu
Ala
Pro
Leu
Ala
495
Ile

Glu

Asp

Arg

Gln

Gly

ASpD

400

Gly

Lys

Leu

Gly

Asn

480

Asp

Ala

.Lys

Phe
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107:

Thr Ala Ala Pro Ala Ser Asp Pro Thr Gly Gly Met Gly Gly Met Asp

1 5 e e 20« 15

Phe

(2) INFORMATION FOR SEQ ID NO: 108:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUE&CE DESCRIPTION: SEQ ID NO: 108:

Asp Val Glu Gly Glu Ala Leu Ser Thr Leu Val
1 5 10
(2) INFORMATION FOR SEQ ID NO: 108S:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108:

Asp Val Asp Gly Glu Ala Leu Ser Thr Leu Val
1 . 10

(2) INFORMATION FOR SEQ ID NO: 110:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: single

BNSDOCID: <WO__S711966A1_1_>
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110:

val Val Asn Lys Ile Arg Gly Thr Phe Lys Ser
1 . 5 10

(2) INFORMATION FOHR SEQ ID NO: 111:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amipgvacid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 111:
Phe Leu Thr Thr Glu Ala Val val Ala Asp Lys Pro Glu Lys Thr Ala
1 5 10 15
(2) INFORMATION FOR SEQ ID NO: 112:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112:

val Ala Vval Lys Ala Pro Gly Phe Gly ASP
1 5 10

(2) INFORMATION FOR SEQ ID NO: 113:

ISDOCID: <WQO___8711866A1_1_>
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113:

Arg Arg Lys Ala Met Leu Gln Asp Met Ala Ile Leu Thr Gly Gly
1 5 10 v 15

(2) INFORMATION FOR SEQ ID NO: 114:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114:

Val Gly Leu Thr Leu .Glu Asn Ala Asp Leu Ser Leu
1 : 5 10
(2) INFORMATION FOR SEQ ID NO: 115:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE:. amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115:

Leu Thr Leu Asn Leu Glu Asp Val Gln Pro His Asp
1 5 10

BNSDOCID: <WO____9711966A1_|_>
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(2) INFORMATION FOR SEQ ID NO: 116:

(i) SEQUENCE CHARACTERISTICS: -
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116:

val Gly Leu Thr Leu Glu Asn Ala Asp Leu Ser Leu
1 5 ' 10

(2) INFORMATION FOR SEQ ID NO: 117:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117:

Leu Thr Leu Asn Leu Glu Asp Val Gln Pro His Asp
1 5 10

SDOCID: <WO____9711966A1_|_>
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1. A polypeptide of up to 21 amino acid residues which
Eomprises or consists of the sequence
. * VGLTLENADLSL - (SEQ ID 107)

or a homologue or functional equivalent or mimetic thereof.

2. The polypeptide of claim 1 for use in prophylaxis or
treatment of auto-immune disease such as rheumatoid

arthritis.

3. - A polypeptide of up to 21 amino acid residues comprising
or consisting of the sequence
VLNRLKVGLQV (SEQ 1D 108)

or a homologue or functional egquivalent or mimetic thereof.

4. Human hspS8 polypeptide or a fragment thereof containing
or consisting of the amino acid sequence of claim 3 for use
in the prophylaxis or treatment of auto-immune disease such

as rheumatoid arthritis.

5. A polypeptide of up to 21 amino acid residues comprising
or consisting of the sequence

LTLNLEDVQPHD (SEQ 1D 110)
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or a homologue or functional equivalent or mimetic thereof.

6. A polypeptide according to claim 5 for use in the
prophylaxis or treatment of auto-immune disease such as
rheumatoid arthritis.

7. A pharmaceutical composition comprising at least one
polypeptide according to any of claims 1, 3 and 5 in
»combinacion with a pharmaceutically acceptable carrier or

excipient.

8. A method of prophylaxis or treatment of auto-immune
disease such as rheuhatoid arthritis, which method comprises
administering to a patient an effective amount of a
polypeptide according to any oﬁe of claims 1, 3 and S or a

pharmaceutical compositions according to claim 7.
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Q ID NO SEQUENCE GROUD
1 MAKTIAYDEEARRGL '
5 AYDEEARRGLERGLNSL 1
3 ARRGLERGLNSLADAVEK
a ERGLNSLADAVKVTLGPKG
s SLADAVEVTLGPEGRNV
p VEKVTLGPKGRNVVLEX
7 GPKGRNVVLIIXWGA
3 NVVLEXXWGAPTITND
9  KXWGAPTITNDGVSI ' ’
10 PTITNDGVSIAKEIEL
11 DGYSIAKEIEL EDPYEK 2
12 AKETEL EDPYEKIGAEL VK
15 LEDPYERKIGAEL VKEVAK
1e -~ EKIGAELVEEVAKKTDDVA
13 ELVEEVAKKIDDVYAGD
16 VAKKTDDVAGDGTTTATVL
17 DDVAGDGTTTATVLAQALYV
" . DGTTTATVLAQALVKEGL
19  ATVLAQALVKEGLRNVAAGA ‘
20 QALVKEGLRNVAAGANPLG
21 EGLRNVAAGANPLGLKRG :
= VAAGANPLGLKRGIEK A . 3
23 NPLGLERGIEXAVDKY .
© 24 KRGIEXAVDKVTETL
25 KAVDKVTETLLKDAK
26 VIETLLXDAKEVETX
27 IXKDAKEVETXEQLAA
23 : EVETZEQIAATAAISA
29 QLAATAAISAGDQSIGD
30 TAAISAGDQSIGDLI )
31 AGDQSIGDLIAEAMDKVG - ’ 4
.32 IGDLIAEAMDKVYGNEG
33 AFEAMDKYGNEGVITY
34 KVGNEGVITVEESNTFGL
35 . GVITVESSNTFGLQL
36 EESNTEGLQLELTEG
37 FGLQLELTEGMRFDKG ,
38 . ELTEGVRFDKGYTISG
39 YRFDKGYISGYFVIDA
40 GYISGYFVTDAERQEA
FIGURE 1(a)
SUBSTITUTE SHEET (RULE 26)
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SEQ ID NO SEQUENCE GROUP
i1  YFVTDAERQEAVLEEPYI
- AERQEAVLEEPYILL ‘ 3
&3 AVLEEPYILLVSSKVSTVK
e PYILLVSSXVSTVKD
Py VSSKVSTVKDLLPLLEXV
46 . STVKDLLPLLEXVIQAGK
&7 : LLP°L1 FXVIQAGRSLLIA
43 EXVIQAGESLLIAED
> AGESLLIAEDVEGEAL

) <0  LOAEDVEGEALSTL .
si  DVEGEALSTLVVNKIRG
52 ALSTLVVNKIRGTFKSVA 6
P VVNKIRGTFKSVAVKA
sa . RGTFKSVAVKAPGFGD
55 SVAVKAPGFGDRRKAMLQD -
55 ) APGFGDRRKAMLQDMAI
57 DRRXAMLQDMAILTGAQY
s : MILODMAILTGAQVISEEVG
590 AILTGAQVISEEVGL
60 AQVISEEVGLTLENTDL
61  EEVGLTLENTDLSLL Sy
82 TLENTDLSLLGKARK ,
65 DLSLLGKARKVVMTK
&4 GIC_A.RKV'V':\'['DCDE{'TIVEG
e VVMTKDETTIVEGAG
66 : DETTIVEGAGDTDAIAG
57 : VEGAGDTDAIAGRVA
68 DTDAIAGRVAQIRTE!
69 : ' AGRVAQIRTEIENSD
70 QIR‘EEIENSDSDY‘DRE:-Q’. ’
+1  [ENSDSDYDREKLQERL 8
72 SDYDREXLQERLAKL -
= EXI QERLAXLAGGVAVIK
74 R.LAKL-\GGVAVIKAG
75 a AGGVAVIKAGAATEY
76 - VIKAGAATEZ X
77 AATEVELKERKHRIEDA
78 H_.'CERIGEIEDAVRNAK
79 KGIREDAVRNAK.-\AVEG
80 DAV‘RNAIC-\.AV'EEGTV AG

FIGURE 1(b)
SUBSTITUTE SHEET (RULE 26)
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SEQ ID

31
82
3
&
85
86
87
88
89
S0
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NO- SEQUENCE

AKAAVEEGIVAGGGY
EEGIVAGGGVTLLQAAPAL
AGGGVTLLQAAPAIDKL
TLLQAAPALDKIKLTG
APAIDKIKI TGDEATG
ELXLTGDEATGANTVEVA
- GDEATGANIVKVALEA
GANIVKVALEAPLEQLS

KVALEAPLXQIAFNSG
APLKQIAFNSGMEPGY

IAFNSGMEPGVVAEKY
GMEPGVVAEKVRNLSV
© VVAEKVRNLSVGHGL
VRNLSVGEGLNAATG
VGHEGLNAATGEYEDL .
NAATGEYEDLLKAGVA
EYEDLIKAGVADPVKV
ILKAGVADPVKVTRSAL

ADPVKVTRSALQNAASIAG
VTRSALQNAASIAGL

LQNAASIAGLFLTTEA
SIAGLFLTTEAVVAD
FLTTEAVVADKPEXTA
AVVADKPEXTAAPASD
KPEXTAAPASDFTGG
AAPASDPTGGMGGNIDE

FIGURE 1(c)

SUBSTITUTE SHEET (RULE 26)

10

11
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T-cell proliferative responses to hsp65 peptide pools
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FIGURE 2

SUBSTITUTE SHEET (RULE 26)
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FIGURE 3
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SUBSTITUTE SHEET (RULE 26).
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MLRLPTVFRQMRPVS RVLAPHLTRAYAKDTK“GADARAI.MI-QGVDILADAVAVTMGPKGR to

s 3 'Rk gt thRFAN *i:****t

mA_Kt;aydee.AR.rgl erGln;IADAVkVTlGPKGR ‘s

TVIIEQSWGS PKVTKDCVIVAKSIDLKDKYKNIGAIGNQ DVANNTNEEAGDGTTTIATVIA we
A kikds kR kak * X X% TE thEd  ki: kkkkkkkkAkkd

anlEkkWGaPt:.TnDGVs:ukKe.IeLerYe.kIGBeLVkeV'AkdedVAGDGT'ITATVLA as

RSIAXEGFEKIS KGANPVEIRRCVMLAVDAVIAEIHQSKPVT’I’PELIAQVATI SANGDK 3o
'BEE T 2 . Kkdkkk ekt kk: & * ks Xk * Xk * *k %« dkk *F

qalerGlmvaaGANPlglkRC1ekAVeLVtetLIKgaKeVeTk_:rIAatAaISA-GDq ASw

EIGNIIS DA,M:KKV GRKGVITVKDGICTLNDEL:.IIEGMH‘ DREYISPYF INTSKGQKCEFQ Lyo
Rk x* *hX kxkkk 3 %17 *ny kE* sk gkthw kdk: :

sIGAlI ae_AMdKVGneGVIWee snTfgl gLEitEGMIF DkGYISgY‘E\rtdperQeavle Ty

DAYVLLSERKISSIQS IVPALETANAHRKPLVI IAEDVDGLALSTLV‘LNRLKVGLQWAV 3oo

ok s hk EX I cekskE 2 *t*-tttﬁ**ot**it*tt ks o * Rk
DpY iLLvs sZvStvkdl1PlLEXV igagKPLl TIAEDVeGEALSTLVVNKirgtfksVAV 27

KAPGFGDNRJO?QIXDMAIATGGAVPCE}:.GLTH{LEDVQPHDIGKVGLVIVTKDDAMLIKG o

FYIT22 X kI 2 * WEkwdks X 2 X 4 i--** -'i *x 2 [ X X 24 [T X £ £ 8 e
IGPGFGDrRKamLchAIlTW LtL_nadl s 11GRarkVvVTKDettiveG 3 a3

KGDKAQIEKRIQEIIEQLDVT"’SEVM RLAESDGVAVLKVCGTSDVEVHEMR Lo
t 2 = %3 . mokgokakghkkdkk saxkkoksh oEwy k¥ *

aGhtdal angan rge 1e.nsds d!drEIthF.RLA.KLa gGVAV:LKaGaateV“ l)cErKhR 343

V'I'DAINATRAAV‘E:_CIVLCGGCALIRCIPALDSLTPANEDQKIGLIIKRTLKIPAHTIA Lo
;ok*: A T L L *k * 2 ke k3k K Ik

i eDAvrnak}_AVEEGIVaGGthLanaPt -1.Dal~klegDeatG anivKvaleaPlkglh LSL

KNAGVEGSLIVEKIMQSSSEV GYDAM}.GDFV\’}WEKGIIDPTWVRTALLDAAGVASILT S
* wek syrokk; wechkk dk kokw  kkgrkrwl :

stGlEpgvvaEernlpaghGln.Athvye. 2lla anaDPvKVtRsAanAAs:LAgLfl Sl

TA.EVVV‘I‘EIDKFEKDPGHCAI‘ GCMGGGMGGGM-F 573
* hekx 3 K X ik * hhkk ¥

TtEavVva dkPekI‘Kasva--—--GGdM—GG‘{dF Suo
taapasdpt-—--GG -M-GGMAF

FIGURE &

SUBSTITUTE SHEET (RULE 26)
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PEPTIDES (251 -312)
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YVVNKIRGTTKS
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B ENX XK EBEE
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- * X RAWM KM

VGLTLENADLSL
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LTLNLEDVQPHD

FIGURE 5

SUBSTITUTE SHEET (RULE 26)
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Eifect of HSP peptide immunisation D=60
on PIA (% arthritis &t D=210)

—

Nnw19

% 25 n=18 “

ne2l

; —
n261-71  m302-14 n302-14 PPonly
PEPTIDE (D=60)
FIGURE 6
SUBSTITUTE SHEET (RULE 26)
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Effect of HSP peptide preimmunisation
on PIA (% arthritis at D=220)

% 30 ]J

=22

n=17

W——4—DT D>
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PEPTIDE (D=-10)

FIGURE 7

SUBSTITUTE SHEET (RULE 26)
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